[Abstract] In this protocol, we describe a method for direct cytosolic protein delivery that avoids endosomal entrapment of the delivered proteins. We achieved this by tagging the desired protein with an oligo glutamic acid tag (E-tag), and subsequently using carrier gold nanoparticles to deliver these Etagged proteins. When E-tagged proteins and nanoparticles were mixed, they formed nanoassemblies, which got fused to cell membrane upon incubation and directly released the E-tagged protein into cell cytosol. We used this method to deliver a wide variety of proteins with different sizes, charges, and functions in various cell lines (Mout et al., 2017) .
cytosol (Stewart et al., 2016) . Additionally, protease-mediated degradation and exocytosis of the remaining entrapped cargo proteins make these strategies ultimately inefficient. Delivery through membrane disruption methods can provide efficient cytosolic protein delivery; however, these methods generally require additional osmolytic surfactants (Erazo-Oliveras et al., 2014), hypertonic agents (D' Astolfo et al., 2015) , or mechanical distortion techniques (Han et al., 2015) that may be harmful for the cells. Our protocol provides an approach for direct cytosolic delivery of a desired protein for applications including cellular imaging and basic cell biology research (Mout et al., 2017) . 1:3. However, users are suggested to test any other ratios as they may think appropriate.
Materials and Reagents
In the following protocol (Figure 1 ), we use GFP-E10 to demonstrate the assembly formation and delivery process. However, as mentioned above, users are requested to identify the optimum E-tag length and 'working molar ratio' for their protein of interest using the same procedure as described for GFP-E10. Additionally, E-tagged proteins should be fluorophore-labeled to assess delivery efficiency by confocal microscopy imaging, if the protein is a non-fluorescent protein.
[For Alexa
Fluor 488 NHS Ester, a labeling protocol can be found on manufacturer's website.]
Final working nanoassembly concentration is 250 nM of ArgNPs and 750 nM of GFP-E10, which is at 1:3 molar ratio of ArgNPs/GFP-E10. The total volume of the nanoassembly samples required for delivery depends on the kind of cell culture plate used. We generally use 1 ml for round bottom 35 mm confocal dish, 500 μl for 24-well plates, per well. Therefore, the nanoassemblies should be prepared and scaled up according to users need. The following calculation is for one sample in 24-well plate (i.e., 500 μl total volume). Additionally, the following protocol is for HeLa cells only. 
Note: At this step, users can choose their protein of interest with different E-tag length and a few [ArgNPs]/[E-tagged protein] molar ratios to find out maximum cytosolic delivery.
e. Incubate the complex at room temperature for 10 min.
f. The nanoassembly is ready for the next step, i.e., delivery.
2.
Step 2: Delivery a. While the nanoassembly was incubated for 10 min, users should prepare the cells for delivery in the meantime. 
Data analysis
1. Two types of data assessments are performed to evaluate efficient cytosolic protein delivery.
First, thorough distribution of the protein in the cytoplasm (using confocal microscopy imaging)
would indicate effective delivery, whereas, punctate distribution would mean endosomal entrapment of proteins (Figures 2A and 2B) . Second, the percentage of transduced cells can be assessed by using either confocal microscopy imaging or flow cytometry analysis ( Figure 2C) (For detailed procedure for confocal microscopy and flow cytometry, please see Mout et al., 2017) . Note that, the protein of interest must be fluorophore-labeled, or a fused fluorescent protein be used for the above imaging and quality assessment purposes. 
